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Co-Units

12 Institutes/Universities, 4 Provinces,

e Institute of Basic Medical Sciences, CAMS

e Center for Bioinformatics in Peking University;
* Institute of Biophysics of CAS;

e Institute of Computing Technology of CAS ;

e Beijing Genomics Institute ;

e Beijing Genomics Institute at Shenzhen

e Bioinformatics Division Tsinghua University;

* Beijing Proteome Research Center;

 Model Animal Research Certer of Nanjing University
o Capital Institute of Pediatrics;

* Third Military Medical University ;

 Fuwai Hospital, CAMS



GOAL OF BMICC

% To establish the technical platform for
integrating and sharing the scientific data
% To collect and integrate most valuable and
available databases related to the
study on health and diseases in China
% To create a national scientific data sharing
center for basic medical researchers and
various users in different requirements




Resources of Data

Original
Requirements
Quality
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Research Funding

National Science Fund of China (NSFC)

National Science Fund for Distinguished Young Schoolars, NSFC

Beijing Natural Sciences Foundation

The National Program for Key Basic Research Projects ( 973)

The National High Technology Research and Development
Program (863)

The Research Fund for Doctoral Program of Higher Education

Project of Ministry of Science and Technology

International cooperation program from NIH, US

International Cooperation program between China and Europe

Chinese Medical Board (CMB) from America







Data from Health Survey










JOINY
CONFERENCE

ACADEMIC
COMMITTEE

Academic activities
o Technical advisory
o Monitor and revise
o Evaluation

Authoritativeness
o Strategies

o Aim and assignment
of the sub-centers

o Financial plan

MANAGEMENT OFFICE

Implementation

o Reports to the Sharing Network
o Collect and integrate database

o Maintain the work on technique

platform and network



RULES AND STANDARDS |

¢ Technical standards for data sharing
¢ The metadata standards

¢ The terminological standards in

medicine
¢ The standards on the quality control for

data searching

Bmicc



RULES AND STANDARDS Il

¢ The service guide

v A manual for developing technique
framework

Y% Guide for data set execution.

¢ A rule for data backup manage

_

Bmicc
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Integrated and Shared

25 databases

@ Population Survey Database (6)

@ Molecular Mechanism Database (13)

@ Biomodel Organism Database (4)

@ Experiment Material Data Resource (2)



Sharing Database (1)

Database —— population, individual person Sub-centers
(1) Physiological Reference Database of Chinese IBMS
(2) Psychological Reference Database of Chinese IBMS
(3) Sub-health database of Chinese IBMS
(4) Maternal and Child Nutrition Reference Database Capital
Institute of
Pediatrics
(5) A Multi-center Survey on Cardiovascular CAMS
Diseases in Chinese
(6) Visible Human Construction Third Military
Medical

University




Sharing Database (2)

Database —— Molecular studies Sub-
centers
(7) NcRNA (The database of all kinds of noncoding ICT CAS
RNA)
(8) NPinter ( Functional interactions between IB CAS
noncoding RNAs and proteins Database)
(9) ATID (Alternative Translational Initiation Database) Tsinghua
University
(10) dbRES (dbRES: A web-oriented database for Tsinghua
annotated RNA Editing Site) University




Sharing Database (3)

Database Sub-
centers
(11) dbNEI (database for Neuro-Endocrine-immune) Tsinghua
University
(12) SPD (Secreted Protein Database) Peking
University
(13) SynDB (Synapse Database) Peking
University
(14) The Biology Database FTP Mirror Site Peking
University
(15) Human Urinary Proteome Database IBMS
(16) Database of potential target genes for clinical ICT CAS
diagnosis and immunotherapy of human carcinoma
(17) Natural sense-antisense transcripts database Peking

University




Sharing Database (4)

Database Sub-
centers
(18) TFDB (Transcription Factor Databases) Peking
University
(19) Natural sense-antisense transcripts database Peking
University
(20) Database on antiCODE IB CAS
(21 ) Liver Expression Profile Beijing Proteome
Research Center

Animal Modes

(22) SilkDB (Silkworm Knowledgebase) Beijing

Genomics
Institute

(23) PigGIS (Pig Genomic Informatics System) Beijing
Genomics
Institute




Sharing Database (5)

Database Sub centers
(23) ChickVD(Chicken Variation Database) Beijing
Genomics
Institute

Experimental Materials

(24) China National Cell Resources IBMS
Confederation
(25) Phenotype Database for Genetically Model Animal

Research Certer of

Engineered Mouse Disease Models - =
Nanjing University




Online Tools

= MiRAIign
@ MethCGl
@ SubMito

@ PhoScan



User groups in China

e Sclientists / specialists
 Health officials

e Students

 Public



Browse Record Distribution by Month
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VISITERS from all of the world

(Jan. 2008 --- July 2009 )

Countries person times
~United States - 97322

China 36688
Australia 30567
Germany 2936
Japan 737
Great Britain 423

South Korea 351



Data Sharing Between CHINA
& USA from BMICC



Chinese physiological
reference dataset



Physiological Reference of Health Population in China

Population: 130,000
Provinces: 9

Races: 8

Variables in dataset: 247




Data profile
of Chinese physiological reference

The categories of variables surveyed
« Characteristics of demography

e Anthropometric measures

e Blood cell counts

e Blood biochemical variables

e Urinalysis

e Electrocardiogram ECG

e Immunological analysis
 variables of circulation system

o variables of respiratory system




Published Data
for 30,000 population

Continued survey &
Data expanding

Continue survey

More genome data of individual person
Proteomics data

Government support (the twelve five plan)



Yan Huang Database



(Beijing Genomics Institute at Shenzhen )

+ The genome, named as YH, is a very start of
YanHuang Project, which aims to sequence 100
Chinese individuals in 3 years.

 To illustrated the personal genome data in a
MapView, which is powered by GBrowse.

- A new module was developed to browse large-
scale short reads alignment. This module
enabled users track detailed divergences
between consensus and sequencing reads.

Bmicc



- Efforts on designing the YH database are
helpful attempts to organize and present
personal genome data, which is a useful
resource for genomic and medical
researches.

» As the third published personal genome,
YH diploid genome accelerates the
discovery of disease gene and mutation in
Asian population.

7)

Bmicc



Mational Science & Technology Infrastructure Center

@ {’L ‘7‘}' National Scientific Data Sharing Platform for Population and‘ le:

| -
Bmicc NEMI Biolicine Information Center

o

Online Tools MetaData Query Standard Criterion Data Center About BMICC Login

Home Page Database Search

® aussr_ [[relo_

Majview search (ChrO1 ~ || YHSMP ID +||YHSNPO144025 | Search
Blast

Download

Craig Wenter's Genorme Introduction

James Walson's Genome . s ciaper 11th, 2007, Beiling Genamics Institute at Shenzhen (BG-Shenzhen announced the completion of first diplald genome

sequence of a Han Chinese, a representative of Asian population. The genaome, named as YH, is a very start of YanHuang Project,
which aims to sequence 100 Chinese individuals in 3 vears.

We setupthis *YH database’ to presentthe entire DMA sequence assembled based on 3.2 billion reads {117.7Ghp raw data)
generated by [llumina Genome Anakzer. In total of 102.9Gkhp nucleotides were mapped onto the MCBI human reference genorme
(Build 36) by selfdeveloped software SOAP (Short Oligonucleotide Alignment Pragram), and 3.07 millian SHPs were identified.

We illustrated the personal genome data in a Mapview, which is powered by GBrowse. A new module was developed to browse
large-scale short reads alignment. This module enabled users track detailed divergences bhetween consensus and sequencing
reads. Ih total of 53,643 HGMD recorders were used tao screen ¥H SMPs ta retrieve phenotype related infarmation to supetficially
explain the donor® s genome. Blast service to align query sequences against ¥YH genome consensus was also provided.

Data Statistics Cr efforts on designing the YH database are helpful attempts
to organize and present personal oenome data, which is a
Total 117.7Ghp useful resource for genamic and medical researches. As the
) third published personal genome, ¥H diploid genome
Mucleotide Map to genome 102.9Gbp accelerates the discovery of disease gene and mutation in

Asian population. Comparnying with other personal genome

Coverage of genome 99 97% ; : : :
projects, this endeavar will achieve fundamental goals for
SHF 3.07M establishing personal medicing.
Folymorphism Indel 136262
Structural Wariation 2682

What's new?

Mature Mews: Ching launches large-scale human seguencing initiative



Data Statistics

Total 117.7Gbp
Nucleotide Map to genome 102.9Gbp
Coverage of genome 99.97%
SNP 3.07/M
Polymorphism Indel 135262
Structural Variation 2682
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The diploid genome sequence of an Asian

individual

Jun Wang">%" wWei Wang'?*, Ruigiang Li"> "%, Yingrui
Junging Zhang', Jun Li', Juanbin Zhang', Yiran Guo'”, Bir
Huiging Liang', Zhenglin Du', Dong Li', Yiging Zhao'7, ¥
Ines Hellmann®, Michael Inouye®, John Pool?, Xin ¥i''7, Jing
Guoging Li', Zhentao Yang', Guojie Zhang'"”, Bin Yang', t
DaweilLil, Peixiang Ni!, Jue Ruan®”, Qibin Li*7, Hongmei Zh
Jianguo Zhang!, Jia Ye!, Lin Fang!, Qin Hao'"”, Quan Chei
Shuang Yang'!, Fang Chen'”, Li Li', Ke Zhou', Hongkun ZI
Guohua Yang'?, Zhuo Li', Xiaoli Feng', Karsten Kristians«
Richard Durbin®, Lars Bolund''', Xiuqing Zhang"®, Songg

Here we present the first dipleoid genome sequence of an Asia
coverage using massively parallel sequencing technology. We
senome to 99.97% 0 coverage, and guided by the reference ger
high-quality consensus sequence for 92% of the Asian individ
single-nucleotide polymorphisms (SMNPs) inside this region, of
analysis showed that SNP identification had high accuracy an«
assembly. We also carried out heterozygote phasing and hapl
(Chinese and Japanese, respectively), sequence comparison w

6 ber 2008 | www. nature. 1£10

THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE

lal”,
\’o 1.7
@ Individual genomes
from Africa and China
: @ Acute myeloid
BREAK GLASS WHEN READY leukaemia genome rage
' o Designer nucleases "
for gene therapy
@ Tracing gene flow Ving
across Europe lis

pes
nd J.

C. Venter), and structural variation identification. These variati . Owur
sequence data and analyses demonstrate the potential usefuln wonal
senomics.
The completion of a highly refined, encyclopaedic human genome iding
sequence’?® was a major scientific dewvelopment. Such reference
sequences have accelerated human genetic analyses and contributed
to advances in biomedical resecarch. Given the growth of information
on genetic risk factors, researchers are developing new tools and ana- male
lyses for deciphering the genetic composition of a single person to The
refine medical intervention at a level tailored to the individual. The data
announcements that J. Craig Venter and James . Watson have had n for
their genomes sequenced®?, along with the announcement of the
Personal Genome Project®, highlight the growth of personal genomics. e —
Using a massively parallel DINA sequencing method, we have gene- other
rated the first diploid genome sequence of a Han Chinese individual, rmal-
a representative of an East Asian population that accounts for nearly 1oITNe
30% of the human population. The consensus sequence of the donor, Y H )
assembled as pseudo-chromosomes, serves as one of the first tails).
sequences available from a non-European population and adds to Instructions for the persona]genomeage pres—
the small number of publicly available individual genome sequences. gen-
This sequence and the analvses herein provide an initial step towards raries
attaining information on population and individual genetic wvari- pairs
ation, and, given the use and analysis of next-generation sequencing NATUREJOBS Ilulm |!‘I 2P 35 bp
TBeijing Genomics Institute at Shenzhen, Shenzhen SI8 000, China. 2Genorme Research Instit Mentor awards II‘ reering
Center for Genomics and Biocinformatics, Beijing 101300, China,aDepartrhent of Biochemistr 9 1Ffaoe LIRS nmark
SCollege of Life Sciences, Peking University, Beijing TOO871, China. TEeijing Genomics INStithooe, Gogimm fast i tie G asms s i o i w1 im se s ey e e re s, s s 1 1o, (O HRiRA

TThe Graduate IUniversity of Chinese Academy of Sciences, Beijing 100082, China. BThe Wellcome Trust Sanger Institute, Wellcome Trust Genome Campus, Hinxton, Cambridge
CEI1O 15A, UK. 9D|E|::|E|r*l:r1'1er1||:5 of Integrative Biology and Statistics, University of California, Berkeley, California 94720, LS .A 10DEpal’1{l"I’1Ent of Bioclogical Sciences and Department of
MMedicine, University of Alberta, Edmonton AB, TeG ZES, Canada. Mhsitute of Human Genetics, University of Aarhus, Aarhus DE-8000, Denmark.

*These authors contributed egually to this work.



Maternal and Child Nutrition
Reference Database



 Population
Children and women in 14 provinces, China
 Information
Incidence of low birth weight
Incidence of anaemia in reproductive aged women
Prevalence of Vitamin A deficiency in child
o Self-evaluation
Fetus weight
Anaemia in reproductive aged women

Vitamin A deficiency in child
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THE CRUCIAL QUESTIONS ABOUT THE
INTERNATIONAL DATA SHARING FOR
BIOMEDICINE

e Standard for data collection and management
between US & China

« Standard for the construction of the data sharing
platform

e Strategies and mechanism of the data sharing
system

» A professional team fully supported by the
government is necessary for the program.



Challenge

* Consciousness on sharing among
researchers

* Requirement for specialists on cross-
sciences (biomedical and computer
science)

* Financial support on maintaining the

network for a long term development



Plan for the next step

% Continuing to search new data resource

% To improve performance of technique
platform

% To develop the conjunction among
datasets

% International communication &
cooperation

Bmicc



Next steps ?

It may require close collaboration on point-to-point
between us to make the co-data work effectively.

It Is needed to discuss how to design and implement
science data transfers system and present a
framework of data transfers linking.

Complete the understanding of network performance
& transfer rates

Need to identify user requirements & set the routing
to allow use of the co-data links.

It IS necessary to set up the linking mirrors in two
sites for widening the user base.

Considering to provide extensive international
connectivity to other world regions
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